The purpose of this paper is to study the relationships between corruption, public investment and economic growth in WAEMU (West Africa Economic and Monetary Union) countries during the period 2001-2014. This, by using a panel VAR (Vector Auto Regressive) model. The results stemming from this empirical study stipulate a significant link between corruption and investment, economic growth and investment, corruption and economic growth. These results also show that corruption reduces the ratio of public investment and has a negative impact on economic growth among WAEMU countries. It has more of a specific effect on investment and affects negatively through this mean countries of the area.
Introduction
Corruption, defined as the use of public goods for private purposes, has grown after independence in Africa, where the bureaucracies of African countries previously focused on good governance have gradually turned to political sovereignty and heritage (Hope et al., 2000) . The many development policies developed in sub-Saharan Africa in general and in French-speaking Africa in particular have been labeled inefficient due to mismanagement of resources that are often diverted from their primary use. Contributors as well as donors of international aid are putting in place policies to force beneficiary countries to be more transparent in the investments made since they would bring growth.
According to Rostow (1960) , one of the conditions for taking off the economy would be an increase in the productive investment rate from 5% to 10% of national income. Mijiyawa (2013) shows that economic growth in Africa depends on investment, private sector access to credit, government efficiency, exports and value added in agriculture GDP. Investment is therefore undoubtedly one of the sources of fluctuations in the growth of African countries in general of the West African Economic and Monetary Union in particular. However, it may happen that the investment does not have the expected effects on growth because of the obstacles it faces such as the corruption that makes it ineffective (Ouatarra, 2010) . Thus, the concept of transparency in management methods has become much more important in recent decades.
The transparency issues are much more important in the sub-regional blocks and raise questions about economic analysis or economic assessments. Indeed, set up in 1994, the West African Economic and Monetary Union (WAEMU) has set itself the objective of, inter alia, the competitiveness of the economic activities of the member countries through market liberalization. In a classical approach, this free trade should lead to lower prices and higher domestic demand. However, the persistence of corruption can influence economic activity through an increase in production costs leading to an increase in prices (Sakar & Hasan, 2001 ). This thus hinders the main objective of competitiveness in the economic activities established by WAEMU. The issue of corruption is much more prevalent today, especially in unions where countries only have the fiscal instrument as an object of economic policy. In a Keynesian approach, fiscal policy can be an instrument for boosting economic activity if the investments are made in productive economic sectors. Since corruption prevents investment from being allocated optimally, it can create distortions and negatively affect economic activity (Tanzi & Davoodi, 1997) . These are the questions that constitute the debates between economists around the three themes of corruption, public investment and growth. corruption, investment and economic growth opposes two big blocks: On the one hand there are authors who argue in favor of a negative relationship between corruption and growth through a decline in the efficiency of investment and on the other hand there are those that stipulate that corruption can have a positive effect on economic growth. Some authors argue that corruption is an impediment to growth through various influences on public investment. Schleifer and Vishny (1993) believe that corruption has detrimental effects on economic activity through two main channels, in the first place it weakens institutions and stimulates less and less economic activity; second, it redirects resources into less productive sectors and causes distortions in the economy. According to Mauro (1995) , corruption reduces public investment and thereby contributes to the decline in economic growth. Tanzi and Davoodi (1997) identify different channels through which corruption leads to a decline in economic growth: an increase in public investment but a decline in productivity, leading to a decline in economic growth.
For Leff (1964) and Huntington (1968) , corruption would have a positive effect on growth. Firstly, it shortens the deadlines for public services by providing bribes to service providers. It would therefore be beneficial for countries with a heavy bureaucracy where turnaround times are long (Acemoglu & Verdier, 1998) . Secondly, it would encourage the various public service actors to work more, which would lead the agents to be productive regardless of the paperwork of the administrative services. Despite these differences of opinion, very few studies have been conducted in the WAEMU zone on the possible relations between corruption, public investment and economic growth, with empirical justifications except those of Lahna (2009) and Ouattara (2011) .
Referring to the lack of literature on the union and the topicality of the debate, this article aims to complete the literature by analyzing the links between public investment and economic growth in the presence of corruption during the period 2001-2014 in the WAEMU countries. More specifically, it will be a question of seeing if the corruption has effects on the public investment and of analyzing the influence if it exists, of this investment on the economic growth of the WAEMU countries. Thus, this article is divided into two sections: the first part reviews the work on the subject and the second one presents the variables before exposing the methodology, results, and discussions.
Literature Review
Corruption has gained momentum over the last few decades. This has led several researchers to take an interest in this scourge by checking whether it constitutes an obstacle to the economic development of countries. This section presents the different theoretical and empirical work carried out for this purpose.
Theoretical Developments on Corruption, Investment, and Economic Growth
In the economic literature, several authors have reflected on the relationship between public investment, corruption and economic growth. As early as 1975, Rose-Ackerman examines the relationship between market structure and the incidence of corruption in the procurement process. The author analyzes different cases: the situation in which government preferences are well defined and companies compete, leading to a low risk of corruption; the case in which government preferences are "vague" where the risk of corruption becomes significant. The author finally postulates that by eliminating the competitive hypothesis and considering only the case of the bilateral monopoly, there is much more a risk of personal enrichment of the agents than a risk of corruption itself.
Corruption would be much more guided by the rent-seeking process. Economic agents, in order to increase their well-being, will take advantage of the political environment to generate rents that do not necessarily come from wealth-creating activities for the community: this would reduce the efficiency of the economy, investment and therefore the economic activity of a country (Rose Ackermann, 2006) . Thus, according to Rose-Ackerman (1978) , it is even difficult to limit corruption, in the case where it would be desirable in the fields where it would be economically desirable. According to Murphy, Shleifer, and Vishny (1991) , the countries where qualified people are engaged in rent seeking are seeing their economic activity decline. Economic debates about the effects of corruption on economic growth, for example, support the argument that corruption, through its negative effect on investment and prices, would slow the economic growth of the countries exposed to it. Shleifer and Vishny (1993) examine two main reasons why corruption can slow down economic growth. First, the structure of government institutions and political processes are very important determinants of the level of corruption. Second, its illegal nature leads to the creation of distortions in the economy, especially in developing countries where institutions are weak. It would ultimately have a negative impact on growth and would be very costly for the development of countries. The relations between corruption, economic growth and investment are also seen from an endogenous point of view: Mauro (1995) shows that corruption reduces not only investment ijef.ccsenet.org International Journal of Economics and Finance Vol. 11, No. 4; but also economic growth through an endogenous channel: Not only the climate of institutions affects economic growth, but economic growth, too, can affect institutions and thereby corruption. Mauro asserts that in the presence of endogeneity, corruption, bureaucracy and bureaucratic inefficiency are negatively correlated with economic growth. His work is the first empirical sketch of the relationship between corruption, growth and investment, although the latter does not put together public and private investment, nor does it intrinsically release an effect of public investment on economic growth. Going in the same direction, Tanzi and Davoodi (1997) showed that corruption distorts the decision-making process related to the set of public investment projects. They also show that it has a negative effect on government revenues, public spending, the quality of public infrastructure, but it increases investment while reducing productivity. It is through these channels that corruption lowers growth. In addition to the pioneering work of Mauro, Tanzi, and Davoodi, there are still few empirical studies that have attempted to understand the relationship between corruption, public investment, and economic growth.
Empirical Work on the Relationship between Growth, Corruption and Public Investment
Although the literature of recent decades contains writings on the interrelationships between growth, corruption and the economy, very few authors have tried to measure the interdependencies between these three concepts, through an econometric analysis. Some empirical studies, however, have tried to understand the interdependencies between these three notions through analyzes. Ronald et al. (2000) carry out a very large review of corruption in Africa, emphasizing its very detrimental role on the economic growth of countries, the AIDS tax of democracy. However, their study focuses little on the countries of Francophone Africa (except Cameroon) and relies more on analyzes than empirical studies. It is noted that no country in the WAEMU zone has been studied by the authors who only discussed Ghana in the West African zone. Mo (2000) analyzes the impact of corruption on economic growth using data from 54 countries and an average of indicators. Regressions were performed by the authors without taking into account temporal variations.
In addition, Haque and Kneller (2007) examine the effect of public investment on growth in the presence of corruption. To do this, they use variables such as public expenditure and investment, the corruption index, the International Country Risk Guide (ICRG); they measure public investment using data from the Central Administration of Capital Expenditures for 1970-2000 for 66 countries (IMF) as well as other control variables. The model used is a 4-equation panel model: the per capita GDP growth rate, the public investment log, the private investment log, corruption and public investment. The results reveal that corruption increases the level of public investment, but lowers the return on this investment, reduces its effect on economic growth. Lahna (2009) meanwhile, conducted a study whose objectives are to assess the elasticity of economic growth in relation to corruption in WAEMU countries and to determine the effect of corruption on growth. economic development of the WAEMU zone over the 2004-2008 period, using the growth rate of GDP as an endogenous variable representing economic growth; the investment rate, the level of corruption and the openness rate as exogenous variables. The model used is the panel model with common effects. The results show that corruption has a negative and significant effect on the growth of WAEMU countries. In the same vein, Baliamoune-Lutz and Ndikumana (2007) present a study on the analysis of the consequences of corruption on public and private investment in African countries in order to examine one of the channels through which corruption undermines growth by using the generalized method of moments (GMM) estimator developed by Arellano and Bond (Arellano & Bond, 1991) . Empirical results indicate that corruption affects economic growth directly and through its impact on investment. They then show that corruption has a negative and significant effect on domestic investment and affects public and private investment differently. Finally, corruption has a positive effect on public investment and negative on private investment.
In 2011, Ouattara analyzes the impact of corruption on public and private investments in Côte d'Ivoire and assesses their effects on economic growth. It uses as variables the share of public investment in the GDP and Transparency International's Corruption Perception Index, the rate of economic growth, the degree of openness, the share of private investment in GDP, the rate of inflation and external debt as a ratio of GDP. Macroeconomic data, covering the period from 1998 to 2009, are from the World Bank's World Development Indicators (WDI) database. The model used is the simultaneous equation model. The results show that corruption is a factor of overestimation of the amount of investment in Côte d'Ivoire, that these have bad effects on economic growth and that public investments have a crowding-out effect on private investment. Zouhaier (2012) studies the effect of corruption on investment and economic growth in a group of 11 Middle East North Africa (MENA) countries during the period 2000-2009, using a dynamic panel data model. It shows that there is a significant link between corruption and investment on the one hand and corruption and economic growth on the other and a positive effect of political institutions on economic growth.
Econometric Analyzes and Discussions
This section presents the variables included in the model and the data sources, and the methodology adopted as well as the results of the estimation and the discussions are presented.
Choice and Justification of Variables
Corruption is a phenomenon that covers several dimensions; this multi-dimensionality makes the notion of corruption difficult to measure and very subjective. Andrew Williams (2005) reviews the various indicators used in the area of governance, from pioneering work to recent composite indexes such as the Corruption Perception Index (CPI) or the International Country Risk Guide (ICRG). These are the main sources that are used in the literature, because they have a relatively long time period and a very large country coverage, compared to other indicators of measuring corruption such as CPIA (Country Policy and Institutional Assessment) and BI (Business International) which cover very short periods of time and do not have much data. Corruption is measured at the level of the CPI or the ICRG through a set of sub-indicators resulting from different opinion polls conducted or expert opinion that all relate to the perception of corruption in a country. The International Country Risk Guide (ICRG) is a set of governance indicators covering nearly 140 countries on various aspects of governance, including corruption. Its main disadvantage is that it comes from expert advice and is more focused on foreign investors than on domestic agents. The IPC is a composite indicator of Transparency International created in 1995 that groups sub-indicators from different surveys in the countries represented. This index has the advantage of not being obtained from subjective methods resulting from the experts' statements, but also from being drawn from a survey on the perception of corruption by domestic agents. Its main disadvantage is the multiplicity of data sources that enter into its construction. However, adequate standardization can solve this problem. This is the index that we will retain in our analyzes.
Public investment is public expenditure as a whole to improve or increase productive capacity. In national accounts, investment is measured by the gross fixed capital formation which relates to the acquisition value of fixed tangible or intangible assets. However, it is measured in the budget of WAEMU member states through a broader vision, the capital expenditure which includes capital expenditures and capital transfers. It is this last notion that we will retain as the definition of public investment. We will consider the ratio of capital expenditure to GDP as a variable measuring public investment in our analysis. The investment is therefore measured in terms of the government's investment rate.
Economic growth is defined as the increase in the quantity of goods and services produced in a given country (GDP) over a relatively short or long period. It will be measured through the growth rate of real GDP. The endogenous characteristics of growth and investment are an integral part of economic theory (Arrow, 1960; Lucas, 1988; Romer, 1986) . Growth also depends on several factors, including export, the opening of the country and the prices measured by the rate of inflation, the fiscal policies of the country.
The endogenous nature of the investment, growth and corruption variables mainly motivates the choice of modeling methods to understand the interrelations between growth, investment and corruption. We assume in our study corruption as an endogenous variable. The relations of endogeneity between growth and corruption are debated in the economic literature. While the negative effects of corruption on growth have been highlighted by several authors, the effects of growth on corruption are not clear-cut. Indeed, since Mauro insisted on the endogenous nature of the relationship between growth and institution, some authors have postulated that growth would reduce corruption, on the basis that corruption prevails much more in poor countries than in rich ones (Bai and al., 2013) . Corruption, as measured by the Corruption Perception Index, will be considered as an endogenous variable, as well as other factors that explain growth as control variables.
Data and Stylized Facts
The studies were carried out on a panel constituted by the WAEMU countries. The data used are annual and cover the period from 2001 to 2014. The choice of this period is due to the lack of data from Transparency International's Corruption Perception Index (CPI), first published in 1995 with the first consideration of two WAEMU countries in 1998 (Senegal, Côte d'Ivoire) and three countries in 1999.
Most of the data used for this work comes from the BCEAO database. This is the real GDP growth rate used as an indicator of economic growth, capital expenditures to measure public investment, customs taxes, public debt, export, import and inflation that are used as variables. control.
The data on corruption come from the database "Transparency International". The Corruption Perception Index (CPI) is a global indicator that ranks countries by the degree to which corruption is perceived among public officials and politicians. This index varies from 0 to 10. The score of 0 is attributed to countries with a high level ijef.ccsenet.org International Journal of Economics and Finance Vol. 11, No. 4; of corruption and 10 to countries with a low level. A summary analysis of some of these variables is needed to identify the phenomenon we want to study.
The growth rates of the WAEMU countries are changing erratically over the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . Public investment has increased for all the states of the Union. It should be noted that after the presidential election of November 2010, Côte d'Ivoire faced a political crisis and an armed conflict for several months which ended in April 2011. This crisis, added to the drought of Sahelian countries had an impact on the rate of growth and investment in all countries in the zone in 2011, and particularly in Côte d'Ivoire, where the growth rate of 4.38% and an increase of public investment of 12.6%. The new government has launched an ambitious recovery focused on investment. This explains the change observed in 2012 when the growth rate of Côte d'Ivoire rose to 10.7%. During the study period, countries such as Benin, Burkina Faso and Mali did not record a negative growth rate.
The evolution of the CPI from 2001 to 2014 shows that corruption is present in the WAEMU area. The analysis of this evolution makes it possible to conclude that over the period, the most corrupt countries of the Union with regard to the ranking of Transparency International are Guinea-Bissau with an average value of the index 2.1, followed by the Côte d'Ivoire and Togo with values of 2.3 and 2.6 respectively. This situation may be due to the political instability of Côte d'Ivoire over the period of the study and the persistent influence of drug traffickers in Guinea. It is also noted that in the area the least corrupt countries are Burkina which has an average score of 3.38, then Senegal and Benin with scores of 3.21 and 3.1 respectively.
Estimation Methodology
The methodology adopted to analyze the different inter-actions between corruption, investment and growth is the VAR modeling in panel. Indeed, the endogenous characteristics of the investment and growth variables as well as openness variables such as export, a determinant of growth, led us to consider them a priori as endogenous variables before proceeding to the modeling of inter-relationships.
More generally, the model is in the form of a VAR p with specific effects in the following form:
∈ *1, … , 8+, ∈ *1 … 13+ whither Z it is the vector of variables (Growth, Investment, Export) and X it the vector of exogenous variables (Inflation, Corruption Perception Index), and are respectively the components of specific and idiosyncratic errors. The parameters to be estimated are the matrices A i and B under the following conditions on errors:
( ) = 0 E(ε′ it ε is ) = 0 For everything > s E(ε′ it ε is ) = Ω whither Ω is the covariance variance matrix of the errors.
There are different methods for estimating previous equations, with or without fixed effects, the simplest being to use ordinary least squares equation equation regressions. This leads to biased estimators as Nickell (1981) has shown. With the emergence of the GMM (Generalized Method of Moments) estimation method, under the assumption that the errors are non-autocorrelated, Anderson and Hsiao (1982) proposed using delayed variables as instrumental variables for the variables. level by differentiation. However, Arellano and Bover (1995) propose the use of a transformation of variables based on orthogonal deviations, which allows for more convergent estimators. Although equation-by-equation estimation provides consistent results, the equation model provides more efficient estimators (Holtz, Newey, & Rosen, 1988) . The model used in our analysis for estimating coefficients is based on the orthogonal deviation transformation of Arellano and Bover using the estimated GMM method in a system.
The choice of optimal lag and stationary tests in panel
The choice of the optimal lag of the VAR model is based on the examination of information criteria such as AIC, BIC or HQIC. It is the examination of these criteria that has guided the choice of the number of lag to be retained in the estimates that we have made. It should also be noted that we coupled it with a parsimony criterion, since the number of data available only covered a period of 13 years. 
Results and Discussions
We recall that the model has as endogenous variables the growth of real GDP, the investment measured by the share of capital expenditure in the GDP and Transparency International's corruption index (CPI). The results of the stationary tests carried out on the various variables are summarized in the appendices. The model is estimated on a set of 64 observations (8 countries and 13 temporal data). Since the corruption index is counted for 10 for a low level of corruption and 0 for a high level of corruption, we multiplied the variable by -1, to facilitate interpretations. So, according to our scale, the lower the index, the less corrupt a country is. The analysis in Table 3 allows us to conclude that the growth rate depends on public investment in the previous period, corruption in period t-1, exports, the degree of trade openness and the customs rate. These variables are indeed significant at the 5% level. On the other hand, variables such as the growth rate in the previous period, inflation, public debt are not significant at the same threshold of 5%. As for public investment, it depends on investment in the previous period, corruption in the previous period, and the degree of trade openness. Variables such as the growth rate in the previous period, exports, inflation, the customs rate and the public debt are not significant at the 5% level.
ijef.ccsenet.org International Journal of Economics and Finance Vol. 11, No. 4; All things otherwise being equal, the analysis of the results shows that an increase of one unit of the investment ratio in the previous period leads to a slowdown in growth of 0.96%. The expansionist policies pursued by the countries are indeed often accompanied by a period of recession, before a resumption of growth in the following periods, according to the Keynesian approach. Similarly, an increase of one unit of the corruption index, the customs rate, the degree of openness leads to a slowdown in growth of 0.47; 14.12 and 0.66 respectively. The presence of corruption in the WAEMU countries is therefore a source of slowing economic growth in these countries. Since the WAEMU countries are importing countries with a deficit trade balance (with the exception of Côte d'Ivoire, which has surpluses), it is therefore normal for the degree of openness (which is more borne by imports) has a negative impact on economic growth. On the other hand, always assuming everything else equal, a one-unit increase in exports leads to 0.7% growth recovery.
Speaking of the ratio of public investment to GDP, the results show that an increase of one unit of this ratio to the previous period and exports, leads to an increase in the ratio to the present period of 0.7 and 0.4 respectively. On the other hand, an increase of one unit of the corruption index and the degree of openness leads to a decrease in the investment ratio of 0.41 and 0.21 respectively. Corruption thus has a negative effect on the investment rate of the countries of the zone. The results are consistent with those conducted by Ouattara (2001) for Côte d'Ivoire and Lahna for WAEMU countries. Table 4 shows the results of the estimates made by introducing the cross variable investment * corruption (cpi). The purpose of this variable is to examine, where appropriate, the cross-over effect of investment and corruption on economic growth, or the behavior of other variables in the presence of the cross-effect. In the presence of the intersection between public investment rate and corruption, the corruption index is no longer significant at the 5% growth threshold as well as the investment-corruption cross variable. This suggests a not direct effect of corruption on the economic growth of the WAEMU countries, but rather an indirect effect, through the channel of public investment. The public investment rate achieved in period t-1 is, as it was previously, negatively related to growth. In general, very few exogenous variables are significant except for the debt-to-GDP ratio which, when high, causes a slowdown in economic growth in the zone countries according to economic theory. The isolated effect of corruption on the share of investment in GDP is positive. This suggests that in the WAEMU countries, an increase in corruption taken in isolation, is accompanied by an increase in public spending. The effect of the rate of duty and the debt on corruption and when controlling for the common corruption-investment effect is positive. Union countries with high tariffs and high debt-to-GDP ratios have high levels of corruption. Indeed, WAEMU countries finance their public investment with funds raised both on the capital market and from financial institutions. The results suggest that the higher the amounts raised, the higher the corruption in the country.
Conclusion
At the end of this study, which aimed to study the links between public investment, economic growth and corruption during the period 2001-2014 in the WAEMU countries, the results of estimates allow us to confirm that there are interdependencies between these three concepts.
The analytical approach used to analyze these different relationships is VAR panel modeling. The results show that corruption reduces public investment and consequently negatively impacts economic growth.
Corruption is therefore a source of slowdown in the growth of WAEMU countries that aspire to economic emergence. This raises questions about the legal measures for establishing an independent body to be in line with the recommendations of the United Nations Convention against Corruption (UNCAC), which calls on States Parties to create one or more independent anti-corruption agencies (Article 6). Similarly, in terms of the development and credibility of economic policies, the WAEMU authorities must put in place clauses to compel member countries to promote transparency and probity in the management of public and private affairs.
